In this paper, we report on the preparation of bare and Mg-doped Li(Mg x Co 1-x )O 2 (x = 0, 0.03, 0.05) phases by a molten salt method and their electrochemical properties. They were prepared at 800 °C for 6 h in air. Rietveld refined X-Ray Diffraction data of bare (x = 0) and
Introduction
Commercial Lithium ion batteries (LIBs) consist of a LiCoO 2 [1] or LiMn 2 O 4 [2, 3] LiNi 0.5 Mn 1.5 O 4 [4, 5] or LiFePO 4 [6] and other cathode as cathodes [7] and Graphite as anode [8, 9] . During the charging process, Li-ions are removed from the cathode and inserted in the anode and vice-versa during the discharging process. The commercial cathode is usually lithium cobalt oxide (LiCoO 2 ) due to its nice 4V redox potential and its well-ordered layered structure while the anode is usually graphite due its flat discharge-charge potentials at 0.2-0.3 V [10] . LIBs are very successful due to their high energy density, low self-discharge and low maintenance, making them suitable for portable equipment from wireless communications to mobile computing.
Studies have shown that commercial batteries made of LiCoO 2 can deliver a reversible capacity of 120-140 mAhg -1 . However, the capacities of the batteries fade when cycled at more than 4.2 V as it undergoes structural transformations due to various factors such as the preparation method, operating voltages and hexagonal structural transformations during cycling. The capacity fading can be reduced by suitable doping to the Co-sites, nanophase coating or novel preparation methods [11] . It was shown theoretically from first principles and determined experimentally that the substitution of Al increases the performance of the LiCoO 2 cathode [12] . However, it has been reported that Al doping causes capacity fading upon cycling [13] . Since Mg is a light element, cheap and abundant it is considered as a substituent (dopant) for Co, Mg is shown to stabilize the layered structure and therefore increase the cycle ability of the cathode material [14, 15] . Previous studies also showed that the electronic conductivity of LiCoO 2 can be improved by Mg-doping [14, [16] [17] [18] [19] [20] [21] [22] . In this project, Li(Mg x Co 1-x )O 2 (x = 0, x = 0.03 , x = 0.05) compounds were prepared by the molten salt method (LiNO 3 :LiCl eutectic as the molten salt) at 800 °C, and their cathodic performance was studied in a voltage range of 2.5-4.3V at current rate of 30 mAg -1 for up to 60 charge-discharge cycles.
Experimental
Li(Mg x Co 1-x )O 2 (x = 0, 0.03, 0.05) samples were prepared at 800 °C by the molten salt method. The molten salt method is one of the simpler one-pot methods and usually its reactivity will be faster when compared to solid state reaction methods and this method offers defect free highly crystalline layered structure materials and no mixing and/or repeated reheating of the compounds are needed [23] [24] [25] [26] [27] . The initial reactants, 0.88 moles of LiNO 3 , 0.12 moles of LiCl, 1-x moles of (CH 3 COO) 2 Co and x moles of Mg(NO 3 ) 2 4H 2 O were weighed and heated in an alumina crucible at 800 °C in air for 6 h in a box furnace. After heating, the samples were cooled to room temperature before they were thoroughly washed with distilled water and filtered to remove the excess salts. They were then dried in an air oven at 70 °C for 12 h. The black crystalline powder obtained was used for further studies. with further details given in [28] [29] [30] .
Results and discussion

Structure and morphology
The XRD patterns of Li(Mg x Co 1-x )O 2 (x = 0, 0.03, 0.05) samples prepared at 800 °C are shown in Figure 1a . The lattice parameters were refined using known space group (Fd-3m) and positional parameters [19] . For clarity, the refined XRD patterns of LiCoO 2 are shown in Figure 1b . ions are substituted and therefore there will be a charge compensation mechanism (Co 3+ to Co 4+ ) taking place or oxygen vacancies will be created which leads to structural defect stabilizing Co 3+(IS) ions. With the increase in Co 4+ ions and intermediated spin Co 3+(IS) ions, there will be an enhancement in the conductivity compared to the un-doped LiCoO 2 [20] .
Taking into account the ionic radii [32] of the Mg 2+ (0.72 Å), Co 3+ (0.545 Å) and Co 4+ (0.53 Å) it is expected that there will be an increase in the lattice parameters with doping as seen in Table 1 . Also when examining the c/a ratios it is worth noting that all samples have values compounds showed a main anodic peak at ~4.0 V and the cathodic peak at ~3.8 V correspond to Co 3+/4+ redox couple [1, 31] . The origin of a minor peak (anodic peak) at 3.5 V is not clear at present.
Electrochemical studies
Galvanostatic cycling (charge and discharge) curves of bare and Mg-doped LiCoO 2 are shown in Figure 4 . 
Conclusions
The 
